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Objective: To determine the prevalence of toxoplasmosis and to assess the possible risk
factors associated with the infection among pregnant women attending antenatal care
center at Felege Hiwot Referral Hospital, Bahir Dar town, northwest Ethiopia.
Methods: A hospital based cross-sectional study was designed to determine the preva-
lence of toxoplasmosis among pregnant women. Three hundred eighty four serum
samples were collected from November 2013 to January 2014. Data on socio-
demographic and predisposing factors were collected from each study participant with
simple random sampling technique. The serum samples were examined for anti-Toxo-
plasma gondii (T. gondii) antibodies using latex agglutination test.
Results: The overall seroprevalence of T. gondii among the pregnant women was 18.5%.
All of T. gondii positive cases found to be positive only for IgG antibody. Signiﬁcant
association was observed between seroprevalence and presence of domestic cats
[AOR = 2.85, 95% CI: 1.66–4.90, P = 0.000], consumption of raw or undercooked meat
[AOR = 1.98, 95% CI: 1.15–2.43, P = 0.014] and history of abortion [AOR = 2.47, 95%
CI: 1.40–4.34, P = 0.002]. No signiﬁcant association was observed between seropreva-
lence and socio-demographic characters, gestational age, gravidity, consumption of raw
vegetable, and blood transfusion.
Conclusions: The seroprevalence of toxoplasmosis among pregnant women in Bahir Dar
town was relatively high. Presence of domestic cats at home and consumption of raw or
undercooked meat were identiﬁed as main risk factors for T. gondii infection. Therefore,
health education towards avoiding eating raw or undercooked meat and avoiding contact
with cats are recommended for prevention of miscarriage or defects during pregnancy.1. Introduction
Toxoplasmosis is caused by an obligate intracellular tissue
protozoan parasite Toxoplasma gondii, (T. gondii) which is able
to infect humans as well as other warm blooded domestic and
wild animals. The infection has a worldwide distribution with
approximately one-third of the world population estimated to be
exposed to this parasite [1]. T. gondii is transmitted to humans by
eating raw or inadequately cooked infected meat, through
ingestion of oocysts that cats have passed in their feces and
women can transmit the infection transplacentally to their
unborn fetus. Other infection pathways are transfusion,
transplantation and direct contamination [2].The importance of this parasite is mainly in pregnancy as it
can cross the placental barrier to infect the fetal tissues and
thereby cause congenital deformities. If acquired during preg-
nancy as a primary infection, the parasite can cross the placenta,
leading to spontaneous miscarriage, death of the fetus in utero or
severe congenital defects such as hydrocephaly, mental retar-
dation or chorioretinitis [3,4]. Antenatal serological screening of
T. gondii infection based on IgG and IgM detection is the
mainstay in monitoring the risk for congenital toxoplasmosis.
Maternal-fetal intervention for toxoplasmosis can be achieved
through the use of drugs such as spiramycine which prevents
congenital infection by more than 60% [5].
The global status of T. gondii seroprevalence varied between
regions and is a measure of the accumulated exposure to
T. gondii in a particular social setting as well as being an indi-
cator of the relative protection for a woman in the population
against primary infection during pregnancy [6]. Seroprevalenceopen access article under the CC BY-NC-ND
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whereas in sub-Saharan Africa the overall seroprevalence of
T. gondii infection as high as 92.5% has been reported [8].
Recent evaluation of the epidemiology of T. gondii in
different towns of Ethiopia has shown 83.6% among pregnant
women in Jimma, 93.3% among HIV/AIDS patients in Addis
Ababa and 60% among general population of Nazareth,
Ethiopia [9–11].
The chance of acquiring acute infection with T. gondii is high
during pregnancy and the infection would have potential tragic
outcomes for the mother, the fetus and newborn despite the fact
that it can be prevented [12]. Inspite of the wide practice of
keeping cats as domestic animals and presence of stray cats
around, and suitable climatic conditions favoring survival of
the parasite in the study area, to our knowledge, there is no
regular serological screening of pregnant women for T. gondii
infection. Moreover, there is no documented data about the
prevalence of the disease and associated risk factors in the
study area. It is believed that antenatal data on the prevalence
of infectious diseases in the study area would give baseline
information about the prevalence of T. gondii in pregnant
women and also for planning and implementation of T. gondii
control and prevention strategies.
2. Materials and methods
2.1. Study design and area
Hospital based cross-sectional study was conducted from
November 2013 to January 2014 to determine the prevalence of
toxoplasmosis and assess the possible risk factors associated
with the infection among pregnant women attending antenatal
care at Felege Hiwot Referral Hospital (FHRH), Bahir Dar,
northwest Ethiopia. Bahir Dar is the capital of Amhara National
Regional state, located approximately 578 km Northwest of
Addis Ababa, capital city of Ethiopia. It is located at 11360
latitude N and 37230 longitude E and an elevation of 1800 m
above sea level. Based on the 2014 Bureau of Finance and
Economics Development of Amhara National Regional State,
the population of Bahir Dar including rural kebeles is 284020 of
which 134818 are males and 149202 are females. Among fe-
males, 93174 of them are between 15 and 49 years of age
(reproductive age groups) [13].
The source population was all pregnant women who came to
antenatal care center at Felege Hiwot Referral Hospital, Bahir
Dar, Ethiopia. The study participants were those pregnant
women who attended antenatal service at Felege Hiwot Referral
Hospital during sample collection period were considered as a
study population. Pregnant women who were critically ill, un-
able to communicate and those who were not willing to provide
vital information and blood sample were excluded from the
study.
2.2. Sample size determination and sampling technique
In the estimation of the sample size, statistical formula for
sample size calculation was considered as a basis [14]. As
seroprevalence of T. gondii is not known in the study area, the
sample size was calculated with a prevalence of 50% and a
total of 384 pregnant women were included in the study.
n = Z2P (1 − P)/d2Where n = sample size
Z = critical value at 5% level (1.96)
P = prevalence (50%)
d = margin of error (5%)
The method for selecting study participants was simple
random sampling in which study subjects were picked during the
time of data collection until the required sample size was
reached.
2.3. Data collection procedure and laboratory
investigation
Information on socio-demographic data, history of exposure
for the possible associated factors, and other valuable informa-
tion were collected by trained antenatal care nurses using
structured questionnaire.
A full verbal explanation about the study was given by the
investigators to all voluntary participants. After obtaining
informed consent, 5 mL of venous blood was drawn from each
of the study participant using labeled test tubes by trained
medical laboratory technician. Then serum was separated from
the whole blood by centrifugation at 3000 rpm for 5 min and
transported with ice box from Hospital to Biomedical and
Microbiology Laboratory, Biology Department, Bahir Dar
University, for investigation. The serum samples were kept
at −20 C till serological test was done.
2.4. Principle and performance of the test
Toxo-latex test is a rapid slide agglutination procedure,
developed to detect more than 10 IU/mL anti-Toxoplasma an-
tibodies in human serum. The assay was performed by testing a
suspension of latex particles coated with antigenic extract of
T. gondii against unknown samples. The presence or absence of
a visible agglutination indicates the presence or absence of anti-
Toxoplasma antibodies in the sample tested [Tulip diagnostics
(p) Ltd. Verna, Goa-403722, India].
2.5. Quality control
To assure the quality of the data, half day training was given
for data collectors on procedures, techniques, and ways of
expressing the questionnaires to collect the necessary informa-
tion. Every day, the collected data was reviewed and checked for
completeness by the principal investigator. For laboratory in-
vestigations standardized operating procedures and manufac-
turer's instructions were strictly followed. The quality of latex
agglutination kits for anti-T. gondii were checked by both pos-
itive and negative controls.
2.6. Data analysis and interpretation
Information recorded in the questionnaire and laboratory re-
sults were entered into computer and analyzed using Statistical
Package for the Social Sciences (SPSS version 20.0). The groups
were characterized according to the target variables using
descriptive statistical analysis methods. Prevalence of toxo-
plasmosis was deﬁned as the percentage of positive cases for
serological tests. Associations between toxoplasmosis and
Table 1
Seroprevalence of T. gondii infection in relation to different character-
istics among pregnant women at FHRH, Bahir Dar town, from November
2013 to January 2014.
Variables No
examined
(%)
Serostatus P-value
Positive (%) Negative (%)
Age (year)
15–19 5 (1.3) 1 (20) 4 (80) 0.215
20–24 108 (28.2) 17 (15.7) 91 (84.3)
25–29 176 (45.8) 34 (19.3) 142 (80.7)
30–34 62 (16.1) 8 (12.9) 54 (87.1)
35–39 26 (6.8) 6 (23.1) 20 (76.9)
40–44 7 (1.8) 5 (71.4) 2 (28.6)
Education
Illiterate 43 (11.2) 11 (25.6) 32 (74.4) 0.113
Read and write 103 (26.8) 17 (16.5) 86 (83.5)
High school 116 (30.2) 25 (21.6) 91 (78.4)
College and
above
122 (31.8) 18 (14.8) 104 (85.2)
Gestational age
1st trimester 39 (10.2) 7 (17.9) 32 (82.1) 0.717
2nd trimester 136 (35.4) 28 (20.6) 108 (79.4)
3rd trimester 209 (54.4) 36 (17.2) 173 (82.8)
Gravidity
Primigravidae 167 (43.5) 23 (13.8) 144 (86.2) 0.007
Second gravidae 118 (30.7) 21 (17.8) 97 (82.2)
Multigravidae 99 (25.8) 27 (27.3) 72 (72.7)
History of abortion
Yes 95 (24.7) 29 (30.5) 66 (69.5) 0.001
No 289 (75.3) 42 (14.5) 247 (85.5)
Consumption of raw/undercooked meat
Yes 178 (46.4) 41 (23) 137 (77) 0.034
No 206 (53.6) 30 (14.6) 176 (85.4)
Consumption of raw/undercooked vegetable
Yes 230 (59.9) 41 (17.8) 189 (82.2) 0.682
No 154 (40.1) 30 (19.5) 124 (80.5)
Presence of cat at home
Yes 126 (32.8) 38 (30.2) 88 (69.8) 0.000
No 258 (67.2) 33 (12.8) 225 (87.2)
Source of drinking water
Pipe 363 (94.5) 64 (17.6) 299 (82.4) 0.079
Well/river 21 (5.5) 7 (33.3) 14 (66.7)
Blood transfusion
Yes 9 (2.3) 4 (44.4) 5 (55.6) 0.057
No 375 (97.7) 67 (17.9) 308 (82.1)
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magnitude of associations was assessed using odds ratio (OR) at
95% CI, and multivariate logistic regression models was used to
identify the explanatory variables among the confounding risk
variables that would explain the occurrence of toxoplasmosis. P-
value less than 0.05 was considered statistically signiﬁcant.
2.7. Ethical considerations
The study was ethically cleared by ethical review board of
Bahir Dar University and Amhara Regional Health Bureau. The
study subjects were informed about the study and written
informed consents were obtained from all of the participants
before collecting blood samples. Participation in the study was on
voluntary basis and study subjects were free to withdraw from the
study before and after collection of blood samples without losing
any of the beneﬁts they were supposed to obtain from the hospital.
While collecting venous blood, the participants might experience
pain and therefore maximum effort was taken to minimize the
pain and/or associated complications. All blood samples were
collected using new disposable tubes, syringes and needles.
3. Results
3.1. Socio-demographic characteristics
A total of 384 pregnant women were included in this study.
The mean age of the study participants was 26.96 ± 4.56. One
hundred seventy-six (45.8%) of the study subjects belonged to
25–29 years of age. Majority of the study participants, 340
(88.5%), were urban residents. Two hundred nine (54.4%) of the
pregnant women were in their 1st trimester. Regarding their
educational status, 122 (31.8%) of the respondents educated in
college and above, and followed by secondary school 116
(30.2%). Occupation wise, majority of them 162 (42.2%) were
housewives. Of the total study subjects, 167 (43.5%) belonged
to primigravidae. With regard to pregnancy related problem,
nearly a quarter 95 (24.7%) of the total study subjects had his-
tory of abortion (Table 1).
3.2. History of exposures to different risk factors of
T. gondii infection
Nearly half of pregnant women, 178 (46.4%), had a habit of
eating raw/undercooked meat. Only 126 (32.8%) of the study
subjects had cat in their houses. More than half of the pregnant
women (59.9%) had a habit of eating raw/undercooked vege-
tables. Majority of the study participants, 363 (94.5%), reported
to use pipe water as a source of drinking. Only 9 (2.3%) of the
pregnant women had history of blood transfusion (Table 1).
3.3. Seroprevalence of T. gondii
The overall seroprevalence of T. gondii among the pregnant
women was 18.5%. All of toxoplasmosis cases were positive
only for IgG antibody. Five (71.4%) of pregnant women who
were positive for T. gondii were in the age group of 40–44 years.
Among T. gondii positive cases, 12 (27.3%) study participants
were from rural setting. With regard to educational background,
illiterates accounted 11 (25.6%) of all positive cases. From the
total 71 T. gondii positive cases, 31 (19.1%) of them werehousewives. Comparable results of seropositivity were obtained
among 1st, 2nd and 3rd trimesters with prevalence of 17.9%,
20.6% and 17.2%, respectively. With regard to gravidity, 27
(27.3%) positive cases were from multigravidae category
(Table 1).
Thirty eight (30.2%) of pregnant women who had cats in their
households were found to be positive for T. gondii. Among the
study participants who had a habit of eating raw or undercooked
meat, 41 (23%) of them were seropositive for T. gondii infection.
Seroprevalence among womenwho used pipe water as a source of
drinking water was 64 (17.6%). The result of this study revealed
that 41 (17.8%) of T. gondii positive cases were from those who
had a habit of eating raw or undercooked vegetables. Among
pregnant women who had history of blood transfusion, 4 (44.4%)
of them were positive for anti-T. gondii antibody (Table 1).
3.4. Factors associated with seropositivity
The univariate analysis indicated that almost all socio-
demographic variables such as age, residence, education,
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factors did not show signiﬁcant association with T. gondii
seropositivity. However, gravidity (multigravidae)
(COR = 2.35, 95% CI: 1.26–4.38), history of abortion
(COR = 2.58, 95% CI: 1.50–4.46), having domestic cat at
home (COR = 2.94, 95% CI: 1.74–4.99) and having a habit of
eating raw or undercooked meat (COR = 1.76, 95% CI: 1.04–
2.96) were signiﬁcantly associated with T. gondii seropositivity
(Table 2).
In multivariate analysis, stepwise logistic regression tech-
nique was used and the relative effect of the independent vari-
able on the outcome variable was determined. In doing so, to
avoid an excessive number of variables and unstable estimates in
the subsequent model, only variables that reached a p-value less
than 0.3 were kept in the subsequent analyses [15]. Finally, only
three possible risk factors namely history of abortion
(AOR = 2.47, 95% CI: 1.40–4.34), having domestic cat at
home (AOR = 2.85, 95% CI: 1.66–4.90) and having a habit of
eating raw/undercooked meat (AOR = 1.98, 95% CI: 1.15–
2.43) remained signiﬁcant in the ﬁnal step of multivariate
analysis. But, pregnant women who were in multigravidae
category was signiﬁcantly associated with seropositivity of
T. gondii during crude analysis was turned to be insigniﬁcant
after it was adjusted for some of the signiﬁcant explanatory
variables (Table 2).Table 2
Univariate and multivariate analysis of characteristics in pregnant women and
November 2013 to January 2014.
Variables Serostatus
Positive Negative
Age (year)
15–19 1 4
20–24 17 91
25–29 34 142
30–34 8 54
35–39 6 20
40–44 5 2
Residence
Urban 59 251
Rural 12 32
Education
Illiterate 11 32
Read and write 17 86
High school 25 91
College and above 18 104
Gravidity
Primigravidae 23 144
Second gravidae 21 97
Multigravidae 27 72
History of abortion
Yes 29 66
No 42 247
Consumption of raw/undercooked meat
Yes 41 137
No 30 176
Presence of cat at home
Yes 38 88
No 33 225
Source of drinking water
Pipe 64 299
Well/river 7 14
Blood transfusion
Yes 4 5
No 67 308
* = Statistically signiﬁcant at P < 0.05, COR = Crude odds ratio, AOR = A4. Discussion
A wide variability in the prevalence of toxoplasmosis among
pregnant women has been reported worldwide. The present
study demonstrated that prevalence of anti-Toxoplasma anti-
bodies in pregnant women was 18.5%. None of the study sub-
jects found to be positive for anti-Toxoplasma IgM antibodies.
IgM antibody is usually detected within the ﬁrst two weeks of
infection and reduces to negligible levels within 6 months after
exposure [16]. Thus, the absence of IgM antibodies in this study
may indicate the absence of acute toxoplasmosis infection.
The prevalence of anti-T. gondii antibody observed in this
study is in agreement with the studies that have been conducted
in South Africa and Italy, which reported prevalence of 18.1%
and 19.1%, respectively [17,18]. However, our ﬁnding is lower
than seroprevalence reported among pregnant women in
Jimma town (83.6%) and among general population in
Nazareth town (60%), Ethiopia [9,11]. The observed difference
in the rates of infection may be due to the commitment of
Ministry of Health of Ethiopia to reduce maternal mortality
through awareness creation about the infection using health
extension workers or it could be due to the difference in
diagnostic method used. It may also be the varied prevalence
of the parasite in animals and the type of animals consumed.
This is further corroborated by the fact that variedtheir association with T. gondii infection at FHRH, Bahir Dar town, from
COR (95% CI) AOR (95% CI)
1.00 1.00
0.75 (0.08–7.10) 0.58 (0.03–10.53)
0.96 (0.10–8.85) 0.39 (0.06–2.60)
0.59 (0.06–5.99) 0.43 (0.07–2.67)
1.20 (0.11–12.88) 0.20 (0.03–1.37)
10.00 (0.65–154.40) 0.28 (0.04–1.96)
1.00 1.00
1.79 (0.87–3.67) 1.64 (0.76–3.52)
1.99 (0.85–4.64) 1.16 (0.41–3.24)
1.14 (0.56–2.35) 0.86 (0.39–1.89)
1.59 (0.81–3.10) 1.47 (0.72–2.99)
1.00 1.00
1.00 1.00
1.36 (0.71–2.38) 1.18 (0.60–2.33)
2.35 (1.26–4.38)* 1.48 (0.75–2.91)
2.58 (1.50–4.46)* 2.47 (1.40–4.34)*
1.00 1.00
1.76 (1.04–2.96)* 1.98 (1.15–3.43)*
1.00 1.00
2.94 (1.74–4.99)* 2.85 (1.66–4.90)*
1.00 1.00
1.00 1.00
2.34 (0.91–6.02) 1.10 (0.32–3.79)
3.68 (0.96–14.06) 3.00 (0.74–12.14)
1.00 1.00
djusted odds ratio, CI = Conﬁdence interval.
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animals in Ethiopia with prevalence of 22.9% in sheep, 11.6%
in goats, and 6.6% in cattle [19]. However, the present ﬁnding
is higher than prevalence rates which were reported from
China 10.6%, USA 11% and Japan 10.3% [6,20,21]. This
variability could be attributed to differences in climatic
conditions, feeding habits, socio-economic and literacy status
of the study subjects.
The ﬁnding of the present study showed signiﬁcant associ-
ation between T. gondii infection and presence of domestic cats
at home, which was one of the predictors for T. gondii infection
in this study. This ﬁnding is in agreement with studies reported
from Jimma, Ghana and Taiwan [8,9,22]. In contrast, some studies
reported absence of association between Toxoplasma infection
and presence of domestic cats in the household in Nigeria and
in Tanzania [23–25]. This variation among different studies
could be the risk of contracting T. gondii infection might not
just be the presence of cats in the households but it could be
contact of cats' fecal material while gardening.
The study results showed that Toxoplasma infection may
result from consumption of raw or undercooked meat. That
means having a habit of eating raw or undercooked meat was
found to be a major factor contributing to maternal infection in
the study area, which is consistent with studies conducted by
Elnahas et al. and Mohamed et al. in Sudan [26,27]. However,
other studies reported from Jimma town, Ethiopia, Ghana and
Turkey did not ﬁnd signiﬁcant association of raw or
undercooked meat consumption with Toxoplasma infection
[8,9,28]. The possible reason for the variation could be
difference in feeding habits of the study participants.
In relation to histories of abortion, there was signiﬁcant as-
sociation between occurrences of previous abortions and sero-
prevalence for toxoplasmosis. This association does not mean
that previous abortion is a risk factor predisposing to infection,
but it may indicate that premature termination of pregnancy may
expose the women to T. gondii infection. Similar results were
also reported from Sudan and India [29,30]. In contrast, some
studies reported the absence of signiﬁcant association between
seroprevalence of T. gondii infection and histories of abortion
in pregnant women of Jimma town, Ethiopia and that of
Assam town, India [9,31]. The possible reason for the cause of
variation may be induced abortion in contrast to the ﬁndings
of the present study.
Some of the risk factors examined, such as blood transfusion,
consumption of raw/undercooked vegetable and drinking water
source have been documented in different parts of the world to
have inﬂuence on Toxoplasma transmission [32]. The absence of
a statistically signiﬁcant relationship between the seroprevalence
of Toxoplasma infection and these potential factors does not
mean that they have no inﬂuence on the transmission of
toxoplasmosis. However, it may suggest that such factors play
a limited role in the study area for the transmission of the
parasite in the studied subjects.
In the present study, there was a higher seroprevalence of
T. gondii in those aged above 35 years than those below 35 years
of age. Nevertheless, there was no signiﬁcant association be-
tween toxoplasmosis and mother's age. Statistical association
does not necessarily mean that older age is a risk factor pre-
disposing to infection but it might be explained by the fact that
the older persons can be exposed to the causative agent for
longer time and consequently they may retain a steady level of
anti-Toxoplasma IgG in serum for years. Unlike the presentstudy, results that have been reported from Jimma, Nigeria and
Brazil have shown statistically signiﬁcant association between
age of pregnant women and seroprevalence of T. gondii infec-
tion [9,24,33]. The observed difference in the rates of infection
could be due to variation in age classiﬁcation of the study
participants in the present study.
Despite the non-statistical signiﬁcant association, the present
study showed that whenever there is an increase in gravidity,
there could be an increase of the probability of T. gondii
infection in pregnant women. This situation shows that as the
age of the women and the number of pregnancy increases this
would in turn lead to an increment of exposure time to an
infection. In this study, gravidity, socio-demographic variables
such as residence, education, occupation, and gestational age did
not show signiﬁcant association with seroprevalence of T. gondii
infection.
It can be concluded that the seroprevalence of T. gondii
infection among pregnant women in Bahir Dar town was rela-
tively high. This ﬁnding revealed that exposure to T. gondii
infection may increase the risk of premature termination of
pregnancy. Presence of domestic cats at home and consumption
of raw or under-cooked meat were also identiﬁed as main risk
factors for T. gondii infection. Therefore, implementation of
regular serological testing during pregnancy, health education
towards avoiding eating undercooked or raw meat, and avoiding
contact with cats fecal material during cleaning and gardening
should be emphasized by health extension workers and other
public health professionals for prevention of the disease.
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